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INTRODUCTION. 



This work has been compiled on account of a strongly-felt want of a more 
complete text book upon this subject, the author having been constantly 
asked, for some years past, by his own and other students, why he did not 
write a book which would be on the same level as the more advanced 
lectiu-ing and teaching of the present time. 

The study of Geometry has made such rapid strides in general apprecia- 
tion during the last twenty years, that those books which were previously quite 
sufficient, have become wholly inadequate to the demands made upon them, 
and several works have been published, which have considerably developed 
the subject, some one section, and some another, but so far as the author's 
knowledge extended, there seemed still a very large field of usefulness for a 
work which would unite in itself, as far as possible, the matter to be found in 
a number, and which would more completely develop some of the sections, 
while it at the same time so arranged and methodized the whole subject, as to 
bring it more easily within the grasp of the student 

The author has pleasure in acknowledging his indebtedness to three 
works on this subject in particular : 

I St, Geometry: PlanCy Soiidy and Spherical^ published in 1830, under the 
superintendence of the Society for the Diffusion of Useful Knowledge. 

2nd, To another work published later by the same' Society, by Thomas 
Bradley; and 

3rd, To a book on Geometry and Plan Drawings by C. W. Pasley, Major- 
General, dated. 1843; ^^^ to Alexander Macdonald, Esq., of the Oxford 
School of Art, he is indebted for the solution of Problem 255. 

It should be understood, that while the great majority of the problems 
contained in this book, are worked by methods which are capable of Euclidic 
demonstration, that there are some few which are not so, particularly among 
those relating to the construction of polygons, the last three problems on the 
contact of circles, and some relating to the areas of circles ; in these cases 
methods have been chosen which are quite practically correct, it having 
been felt, that in a work which only professed to be practical, it would be 
better to have a method which was theoretically inadmissible, than one which 
was practically inaccurate. 

Many students, in glancing over this book, may be impressed with the 
idea, that there is so much more than they want for preparation for an 
Elementary Examination, or for the purposes of practical art, that it would be 
impossible for them to select what would be most useful or necessary to study; 
but this difficulty will be to a great extent obviated if the student, taking the 
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part on Plane Geometry, confihes his attention to the earlier plates of each 
section, rather than completing each section as he advances ; which is perhaps 
an amount of study, requisite only for the more advanced examinations, or a 
more complete mastery of the subject 

Following out this last thought, a teacher might recommend a student 
who was preparing for what is generally understood as a "Second Grade 
Examination," to pass over Plates 7, 8, 12, 17, 18, 19, 23, 24, 25, 26, 27, 28, 
35, 36, and the latter half of the section on areas, reserving these for a future 
study ; but it should be impressed upon the student's mind, that the part 
on projection has been appended to this work especially to meet the require- 
ments of the more extended range of the Second Grade Examination of the 
present day. 

£<• S» B. 



20 Brompton Squarx, 
October^ 1875. 



NOTES TO PLATE I. 



Note I. — To avoid the frequent rewriting of some long words, the following abbreviations, 
which will be easily remembered, will in future be used in this work. 



For Parallelogram— Pgram. 

„ Parallel, —Pari. 

„ Perpendicular— Perpr. 

„ Proportional, — Propnl. 

„ Equilateral, — Eqtrl. 

,, Horizontal, — Hortl. 

„ Vertical, — VertL 



Note 2.— Degrees are denoted by a small circle after the number, thus — 360' or gd*. 

Note 3. — The student who has had no previous study of Euclid should observe the follow- 
ing points, that may be culled from the First Book :— 

1st The three angles of a triangle arc, together, equal to two right angles, invariably. 

2nd. The triangle has the same number of equal sides that it has equal angles. 

3rd. The equal angles are always opposite the equal sides. 

4th. If the side of a triangle is produced, the exterior angle so produced is equal to the 
two interior, and opposite angles of the triangle. 

5th. The greater sides are always opposite the greater angles. 

6th. Any two sides of a triangle must be together |[reater than the third side. 

7th. A triangle can only have one obtused or one nght angle in it. 
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FIG. 

1. To bisect a given line. 

2. To draw a line perpendicular to a given line, from a given point in it 

3. To draw a line perpendicular to a given line, from a point without it 

4. To draw a line perpendicular to a given line, from a point nearly or quite 

at its extremity. 

5. To draw a line perpendicular to a given line, from a point nearly or 

quite over its extremity. 

6. To draw a line parallel to a given line, at a distance from it equal 

to a given line. 

7. To draw a line parallel to a given line, through a given point 

8. To bisect a given angle. 

Plate V. 

9. To trisect a right angle. 

10. At a point in a given line to construct an angle equal to a given angle. 

1 1. From a point outside a given line, to draw a line, making with the given 

line, an angle equal to a given angle. 

12. To draw a line bisecting the angle formed by two lines, without using 

their apex. 

13. To draw a line through any given point, to converge to the same point 

as two given lines, when that point is inaccessible. 

14. Through a given point to draw a line to make equal angles with two 

given convergent lines. 

15. To draw a line tlirough a given point, to touch two given convergent 

lines, which line shall be bisected in the given point. 

16. To draw lines from any two given points, to meet in and to form equal 

angles with a given line. 

Plate VI. 

17. To draw two equal lines from two given points, to meet in a given line. 

18. 19. To divide a line into any number of equal parts or segments. 
20, 21. To divide a line proportionally to a given divided line. 

22. To divide a line externally in a given ratio. 

23. To divide a given line successively into a half, a third, a fourth, a 

fifth, &C. 

24. 27. To find a mean proportional between two given lines. 

Plate VII. 

25. To divide a line internally into extreme and mean proportion. 

26. To divide a line externally into extreme and mean proportion. 

27. To find the geometric, the harmonic, and the arithmetic means, between 

any two given lines. 

28. To find a third proportional to any two given lines. 

29. To find a fourth proportional to any three given lines. 
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Plate VIIL 

FIG. 

30. 30a. To divide a line in such a point that the rectangle formed of its 

parts may be equal to a given square. 

31. To divide a line harmonically and in a given ratio. 

32. To find an harmonic mean between two given lines. 

33. To find a third harmonic progressional to two given lines. 

34. To di:aw a line from a given point, to be cut by two given convergent 

lines, in segments, in a given ratio to each otlier. 



SECOND SECTION.— CONSTRUCTIONS. 

Plate IX. 

35. Upon a given chord, to describe a segment, to contain a given angle. 

36. To cut off from a given circle a segment, to contain a given angle. 

37. To construct an equilateral triangle on a given line. 

38. To construct an equilateral triangle, its altitude being given. 

39. To construct an isosceles triangle, its base and side being given. 

40. To construct an isosceles triangle, its altitude and vertical angle being 

given. 

41. To construct an isosceles triangle, its base and vertical angle being 

given. 

42. To construct an isosceles triangle, its altitude and base-angle being 

given. 

Plate X. 

43. To construct an isosceles triangle on a given base, whose base-angle 

shall be double the angle at the vertex. 

44. To construct an isosceles triangle of a given altitude and perimeter. 

45. To construct a right-angled triangle, the hypothenuse and an acute angle 

being given. 

46. To construct a right-angled triangle, its hypothenuse and one side being 

given. 

47. To construct a right-angled triangle, with its sides in proportion, its 

hypothenuse being given. 

48. To construct a right-angled triangle, with its shorter sides in a given 

ratio, its hypothenuse being given. 

49. To construct a skalene triangle, its three sides being given. 

50. To construct a triangle, its base, and the angles at the base being given. 

Plate XI. 

51. To construct a triangle, its altitude, an angle at the base, and the angle 

at the vertex being given. 

52. To construct a triangle, the base, an angle at the base, and the angle at 

the vertex being given. 

53. To construct a triangle having its sides in a given ratio, its perimeter 

being given. 

54. To construct a triangle, its base, its altitude, and one side being given. 

55. To construct a triangle, its base, its altitude, and one angle at the base 

being given. 

56. To construct a triangle, its base, its perimeter, and one side being 

given. 

57. To constnict a triangle, its perimeter, and two of its angles being given. 

58. To construct a triangle, its base, its altitude, and the angle opposite its 

base being given. 

Plate XII. 

59. To construct a triangle, one angle, the side opposite to it, and die sum 

of the sides containing it being given. 
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FIG. 

60. To construct a triangle, one angle, the side adjacent to it, and the 

diflference between the remaining sides, being given. 

61. To construct a triangle, one angle, the side opposite to it, and the differ- 

ence between the remaining sides, being given. 

62. To construct a triangle, its base, one angle, and the sum of the remain- 

ing sides, being given 

63. To construct a triangle, its base, the opposite angle, and the sum of the 

remaining sides, being given. 

64. To construct a triangle, its altitude, its perimeter, and a base-angle 

being given. 

65. To construct a triangle, its altitude, its perimeter, and the angle at the 

vertex, being given. 

66. To construct a triangle with sides in a given ratio, its altitude and base 

being given. 

Plate XIII. 

67. To construct a square on a given line. 

68. To construct a square on a given diagonal. 

69. To construct an oblong, two different sides being given. 

70. To construct a rectangle, one diagonal, and one side, being given. 

71. To construct an oblong, its diagonal, and the angle made by tlie side, 

with the diagonal, being given. 

72. To construct an oblong, with sides in a given ratio, its diagonal being 

given. 

73. To construct a rhombus, one side, and one angle, being given. 

74. To construct a rhombus, one diagonal and one side being given. 

Plate XIV. 

75. To construct a rhombus, its diagonals being given. 

76. To construct a rhomboid, two unequal sides, and one angle, being 

given. 

77. To construct a rhomboid, two unequal sides, and one diagonal being 

given. 

78. To construct a rhomboid, its diagonals, and the angle made by them, 

being given. 

79. To construct a rhomboid, its diagonals, and one side being given, 

80. To construct a trapezium equal to a given trapezium. 

81. To construct a trapezium similar to a given trapezium, one side being 

given. 

82. To construct a trapezion, its two diagonals and one side being given. 

Plate XV. 

83. To construct a trapezion, a side, a diagonal, and an angle being given. 

84. To construct a trapezion, its two unequal sides, and an angle being 

given. 

85. To construct a trapezium with sides in a given ratio, one angle 

being given. 
S6. To construct a trapezium with sides in a given ratio, one side and one 

angle being given. 
87. To construct any regular polygon, its circumscribing circle being given. 
SS. To construct any regular polygon, one side being given. 

Plate XVI. 

89. To construct any regular polygon, one side being given. 

90. To construct a regular polygon, two sides, and the angle formed by 

them, being given. 

91. To construct a pentagon, on a given line. 

92. To construct a pentagon on a given diagonal 

93. To construct a hexagon on a given side. 
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Plate XVII. 

FIG. 

94. To construct a hexagon on its longer diagonal. 

95. To construct a hexagon on its shorter diagonal. 

96. To construct a hexagon on its diameter. 

97. To construct a heptagon, its circumscribing circle being given. 

98. To construct a heptagon on its longer diagonal. 

99. To construct a heptagon on its shorter diagonal. . 

100. To construct an octagon, its circumscribing circle being given. 

1 01. To construct an octagon on a given side. 

Plate XVIII. 

102. To construct an octagon on its longest diagonal. 

103. To construct an octagon on its medium diagonal. 

104. To construct an octagon on its shortest diagonal 

105. To construct an octagon on its diameter. 

106. To construct a duodecagon on its longest diagonal. 

107. To construct a duodecagon on its second longest diagonal. 

108. To construct a duodecagon on its second shortest diagonal. 

109. To construct a duodecagon on its shortest diagonal. 

Plate XIX. 

110. III, 112, 113. To construct irregular polygons. 

114, To construct a figure of a given perimeter, similar to a given figure. 

115. To construct a figure similar to a given figure, on a given base. 



THIRD SECTION.— CITEVES. 

Plate XX. 

116. To find the curve of an ellipse, by points, its axes being given. 

117. To find the curve of an ellipse, by points, two conjugate diameters being 

given. 

118. To find the approximate curve of an ellipse, by arcs of circles, the axes 

being given. 

119. To find the curve of an ellipse, a diameter, an ordinate, and an abscissa 

being given. 

120. To find the curve of an ellipse, an axis, and a point in the curve being 

given. 

121. To describe an ellipse, by the use of a string and pins, the axes being 

given. 

Plate XXL 

122. To describe an ellipse, its foci, and a point in the curve being given. 

123. To describe an ellipse, through any three points not in a right line. 

124. To find the curve of an ellipse, by the use of a trammel, its axes being 

given. 

125. To describe an ellipse about any rectangle. 

126. To describe an approximate ellipse by arcs of circles, about a given 

rectangle. 

127. To describe an approximate ellipse about any two equal circles. 

Plate XXII. 

128. To find the centre and axes of a given ellipse. 

129. To draw a tangent to an ellipse, at any point in the curve. 

129. To draw a perpendicular to the curve of an ellipse, firom a point in it 

130. To draw tangents to an ellipse, fi:om a point without it. 
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FIG. 

131. To describe an approximate oval by arcs of circles, its longest diameter 

being given. 

132. To find the curve of an oval by points, its axes, and their point of inter- 

section, being given. 
133* To find the curve of a parabola by points, a base and altitude being 
given. 

134. To find the curve of a hyperbola by points, an axis, a base, and an 

abscissa being given. 

Plate XXIII. 

135. To find the axis of a given parabola. 

136. To draw a tangent to a parabola, at any point in the curve. 

136. To draw a tangent to a parabola, from a point without it. 

137. To draw the radiating lines for the joints in a parabolic arch. 

138. To continue the curve of a parabola, a part including the vertex being 

given. 

139. To describe a parabola, to touch the sides of a given angle. 

Plate XXIV. 

140. To find a curve equidistant from a given point, and a given right line. 

141. To find a curve equidistant from a given circle, and a given right line. 

142. To find a curve equidistant firom two unequal circles. 

143. To find a curve within a circle, equidistant from the circle and a given 

point within it. 

144. To find a conchoid curve, its assymptote, its pole, and its diameter, 

being given. 

145. To find a cissoid curve, its assymptote, and the generating circle, bemg 

given. 

Plate XXV. 

146. To find the involute of a given circle. 

147. To describe a spiral by arcs of 60°, the increase being given. 

148. To describe a spiral of any number of revolutions, its greatest diameter 

being given. 

Plate XXVI. 

149. To describe an Archimedean spiral, the circumscribing circle, and the 

number of revolutions being given. 

150. To describe an Ionic volute, its cathetus, and eye being given. 

Plate XXVII. 

151. To find the curve of a cycloid, the directrix and generatrix being given. 

152. 153. To find the cmre of a trochoid, its generatrix and directrix being 

given. 

1 54. To find the curve of an epicycloid, its directrix and generatrix being given. 

Plate XXVIII. 

155. To find the curve of an epitrochoid, its directrix and generatrix 

being given. 

156. To find the curve of an hypocycloid. 

157. To find the curve of a trochoid, to make a certain number of revolutions 

on its directrix. 



FOITBTH SECTION.— CIRCLES. 

Plate XXIX. 

158. To find the centre of a circle. 

159. To find the centre of an arc of a circle. 
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FIG. 

1 60. To draw a tangent to a circle, at any point on it 

161. To draw a tangent to a circle, from a point without it 

162. To draw a tangent to an arc of a circle, without using its centre. 

163. To draw two tangents to a circle, at a given angle to each other. 

164. To draw a tangent to an arc of a circle, from a point without it, not 

using the centre. 

165. To draw internal and external tangents to two equal circles. 

Plate XXX. 

166. To draw a tangent to two unequal circles, touching each other. 

167. To draw a tangent to two unequal circles, cuttmg each other. 

168. To draw an interior tangent, to two unequal circles, not touching each 

other. 

169. To draw an exterior tangent, to two unequal circles, not touching each 

other. 

170. To find the locus of points, from which two tangents in a given ratio to 

each other, may be drawn to two given circles. 

171. To describe a circle to pass through any three points not in a right line. 

Plate XXXI. 

172. To find the arc of a circle, to pass through three points not in a right 

line, when the centre is inaccessible. 

173. To continue the arc of a circle when the centre is inaccessible. 

174. To draw a line, to cut a circle in a chord of a given length, from a 

point without the circle. 

175. To draw a line from a point without a circle, to cut it in a point 

that the chord may be a certain ratio of the whole line. 

176. To draw a chord through a point within a circle, that shall be divided 

in that point in segments in a given ratio. 

177. To find a point within a circle, through which all chords that may 

be drawn will have their tangents meeting in a given line. 

178. To describe a circle to divide a given circle in two equal parts, and to 

pass through two given points outside the circle. 

Plate XXXII. 

179. To draw lines from any two points in a circle, to meet in a third point, 

and having a given ratio to each other. 

180. To draw a line through a point of intersection of two circles, to form 

chords in a certain ratio to each other. 

181. To describe a circle of a given radius, to touch two convergent lines. 

182. To describe a circle through a given point, to touch two convergent 

lines. 

183. To describe three circles of given radii, to touch each other. 

184. To describe a circle of a given radius, to touch two given circles. 

185. To describe a series of circles, to touch each other and two convergent 

lines. 

Plate XXXIII. 

186. To describe a circle, to touch three lines, making angles with each 

other. 

187. To describe a circle of a given radius, to touch a given line, and to pass 

through a given point 

188. To describe a circle to touch a line in a given point, and to pass through 

a given point 

189. To describe a circle, to pass through two given points equidistant from 

a given line, and to touch the line. 

190. To describe a circle, to pass through two given points not equidistant 

from a given line, and to touch the line. 
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191. To describe a circle, to pass through a given point, and to touch a 

given circle in a given point. 

192. To describe a circle of a given radius, to touch a given line and 

circle. 

193. To describe a circle of a given radius, to touch a given line, and 

to touch and enclose a given circle. 

Plate XXXIV. 

194. To describe a circle, to touch a given line in a given point, and a given 

circle. 

195. To describe a circle to touch a given line in a given point, and to touch 

and enclose a given circle. 

196. To describe a circle to touch a given line, and a given circle in a given 

point 

197. To describe a circle to touch two given lines, parallel to each other, and 

a circle. 

198. To describe a circle, about and touching a circle and two parallel 

lines. 

199. To describe two circles of given radii, within a given circle, touching 

each other and it. 

200. To describe a circle, to touch two given circles, and one of them in a 

given point. 

201. To describe a circle, to touch a circle in a given point, and to touch and 

enclose a second circle. 

Plate XXXV. 

202. To describe a circle, to touch and enclose two given circles, touching 

one in a given point. 

203. To describe a circle of a given radius, to touch two circles, and enclos- 

ing one of them. 

204. To describe a circle of a given radius, to touch and enclose two given 

circles. 

205. To describe a circle, to pass through two given points, equidistant from 

a given circle, and to touch the circle. 

206. To describe a circle, to pass through two given points, lying on a line, 

through the centre of a given circle, and to touch the circle. 

207. To describe a circle, to pass through two given points, not equidistant 

from, or lying in a line through the centre of a given circle, and to 
touch the circle. 

208. To describe a circle through two points within a circle, and to touch it. 

209. To describe a circle, within a circle, to touch it, and two lines 

crossing it 

Plate XXXVI. 

210. To describe a circle, to touch two given lines, and a circle which is 

entirely, or in part between them. 

211. To describe a circle, through a given point, and to touch a given circle 

and line. 

212. To describe a circle through a given point, to touch a given line, and to 

touch and enclose a given circle. 

213. To describe a circle through a given point, to touch a given circle, and 

a line, when the point and line are within the circle. 

214. To describe a circle through a given point, to touch two given circles. 

215. To describe a circle, through a given point, within two given circles, to 

touch the circles. 

216. To describe a circle, to touch three given circles. 

217. To describe a circle, about three given circles, and touching them. 
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FIFTH SECTION.— FiaUBES IN RELATION TO FiaUBES. 

Plate XXXVII. 

FIG. 

2 1 8. Within or about a triangle, to describe a similar one, a side being given. 

219. Within a triangle, to inscribe another, similar to a given triangle. 

220. Within a triangle, to inscribe a square. 

221. Within a triangle, to inscribe a rectangle of a given side. 

222. Within an isosceles triangle, to inscribe a segment, of a given angle. 

223. Within a given sector, to inscribe a circle. 

224. Within a given sector, to inscribe a semicircle. 

225. Within a given sector, to inscribe a square. 

Plate XXXVIII. 

226. Within a given segment, to inscribe a square. 

227. 228. Within an equilateral triangle, to inscribe a hexagon. 
229, 230. Within an equilateral triangle, to inscribe a duodecagon. 

231. Within, or about a square, to describe a circle. 

232. Within a square, to inscribe an equilateral triangle. 

233. Within a square, to inscribe an isosceles triangle, of a given side. 

Plate XXXIX. 

234. Within a square, to inscribe a square, of a given diagonal. 

235. Within a square, to inscribe an isosceles triangle, of a given base. 

236. About a square, to construct an equilateral triangle. 

237. About a square, to construct a triangle, similar to a given triangle. 

238. Within a rhombus, to inscribe a square. 

239. Within a trapezion, to inscribe a square. 

240. Within a pentagon, to inscribe a square. 

241. Within a hexagon, to inscribe a square. 

Plate XL. 

242. Within a square, to inscribe a hexagon. 

243. Within a trapezion, to inscribe an oblong of a given side. 

244. Within a rhomboid, to inscribe a rhombus. 

245. Within a trapezium, to inscribe a parallelogram. 

246. Within, or about a given circle, to construct an equilateral triangle. 

247. Within a circle, to inscribe a triangle, similar to a given triangle. 

248. About a circle, to construct a triangle, similar to a given triangle. 

249. Within, or about a circle, to construct a square. 

Plate XLI. 

250. Withui a rhombus, to inscribe a circle. 

251. Within a trapezion, to inscribe a circle. 

252. About a circle, to construct a rhombus of a given angle. 

^SSf 254. Within an equilateral triangle, to inscribe three equal circles. 

255. Within an isosceles triangle, to inscribe three circles. 

256. Within an equilateral triangle, to inscribe three equal semicircles. 

PiATE XLII. 

257. Within an equilateral triangle, to inscribe three equal semicircles. 

258. 259. Within a square, to inscribe four equal circles. 
260, 261. Within a square, to inscribe four equal semicircles. 

262. Within a circle, to inscribe six equal circles. 

263. About a given circle, to describe six equal circles. 

264. Within a circle, to inscribe any number of equal circles. 
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YiG, Plate XLIII. 

265. About a circle, to describe any number of equal circles. 

266. Within a circle, to inscribe any number of equal semicircles. 

267. About a circle, to construct any number of equilateral triangles. 

268. About a circle, to construct any number of equal squares. 

269. 270. Within any regular polygon, to inscribe a number of equal semi- 

circles, equai to the number of sides of the polygon. 

271. About, or within any regular polygon, to describe a similar one, cocentric 

with it, and of a given side. 

272. Within any regular polygon, to inscribe a polygon of double the number 

of sides. 



SIXTH SECTION.— PROBLEMS BELATma TO AREAS. 

Plate XLIV. 

279. To find a line, equal to the semi-circumference of a given circle. 

280. To describe a circle, and to construct a square and equilateral triangle, 

all of equal perimeters. 

Plate XLV. 

281. To describe a circle, equal in perimeter to any niunber of given circles. 

282. To divide a circle into any number of equal or proportionate parts, by 

cocentric divisions. 

283. To divide the area of a circle into any number of parts, equal in area 

and perimeter. 

284. To reduce any polygon to a triangle of equal area. 

285. To construct a triangle, equal in area to any regular polygon. 

286. To construct a parallelogram, equal in area and perimeter to a given 

triangle. 

287. To construct an equilateral triangle, equal in area to any given triangle. 

288. To construct a square, equal in area to a given parallelogram. 

Plate XLVI. 

289. To construct a figure, similar to, and equal in area, to any two given 

similar figures. 

290. To construct a figure, similar to, and equal to the difference between, 

any two given similar figures. 

291. To construct a figure, similar to a given figure, and in any proportion to 

it in area. 

292. To describe a circle, to contain a given area. 

293. On a given base, or base produced, to construct a triangle, equal in 

area to a given triangle. 

294. With a given altitude, to construct a triangle, equal in area to a 

given triangle. 

295. On the base, or base produced, to construct a triangle, equal in area to 

a given triangle, and having its apex in a given point. 

Plate XLVII. 

296. To bisect any triangle, by a line fi*om a point in one side. 

297. To bisect a triangle, by a line fi:om any point within it 

298. To bisect a triangle, by a line parallel to one side. 

299. To bisect a triangle, by a line perpendicular to one side. 

300. To draw lines from the angles of a triangle, to meet in one point, 

dividing the triangle into tiiree equal parts. 



XIV CONTENTS. 

FIG. 

301. To draw lines from the angles of a triangle, to meet in a point dividmg 

the triangle in parts, in any ratio to each other. 

302. To divide a triangle into any number of equal or proportional parts, by 

lines parallel to one side. 

303. To divide a triangle into any number of equal or proportional parts, by 

lines from a point in one side. 

Plate XLVIII. 

304. To divide a triangle into any number of equal or proportional parts, by 

lines from a point within the triangle. 

305. To add two given triangles together. 

306. To construct a triangle, equal to one given triangle, and similar to 

a second triangle. 

307. On a given base, and with a given angle, to construct a triangle, equal in 

area to a given triangle. 

308. On a given base, and with a given vertical angle, to construct a triangle, 

equal in area to a given square. 

309. To construct a triangle on a given base, the sum of the remaining sides 

and the area being given. 

310. To construct a triangle of a given area, one angle, and the sum of the 

sides containing it, being given. 

311. On a given base, and with a given angle, to construct a parallelogram of 

a given area. 

Plate XLIX 

312. To construct a rectangle, with sides in a given ratio, and of a given 

area. 

313. To construct a parallelogram, similar to a given parallelogram, and of a 

given area. 

314. On a given base, or altitude, to construct a parallelogram equal to 

a given parallelogram. 

315. To construct a rectangle, the area, and the sum of the dissimilar sides, 

being given. 

316. To construct a rectangle, the area, and the difference between the sides 

being given. 

317. To bisect a parallelogram, by a line from any point in the same plane. 

318. To trisect a parallelogram, by lines from a point anywhere about the 

middle of one side. 

319. To divide a parallelogram into any number of equal parts, by lines from 

an angle. 

Plate L. 

320. To divide a parallelogram into any number of equal parts, by lines 

parallel to a diagond. 

321. To divide a parallelogram into any number of equal or proportional 

parts, by lines from a point in one side. 

322. To add any two or more dissimilar parallelograms together. 

323. In a given circle, to inscribe a rectangle to contain a given area. 

324. To find the area of any given trapezium. 

325. To bisect a trapezium, by a line from one angle. 

326. To change any rectilinear figure, to one of greater number of sides, and 

an equal area. 

327. To construct any regular polygon of a given area. 

Plate LI. 

328. To construct any multilateral figure, similar to a given figure, and of a 

given area. 
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FIG. 

329. To divide any figure into any number of equal or proportional parts, by 

lines from any point not without it. 

330. To construct an equilateral triangle, equal in area to a triangle, a paral- 

lelogram, and a pentagon. 

331. To construct a rectangle on a given base, equal to three given equilate- 

ral triangles. 

332. To construct a pentagon, equal in area, to the difference in area, between 

a given triangle and a hexagon. 

333. To construct a triangle, a square, and a rhombus, together equal in area, 

to a given polygon. 
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